Inhibition of locus coeruleus neuronal activity by beta-phenylethylamine.
The effect of beta-phenylethylamine (PEA) on brain noradrenaline (NA) neurons in the rat locus coeruleus (LC) was analyzed using single unit recording techniques including microiontophoretic methodology. Systemic injection of low doses of PEA consistently produced an instantaneous and dose-dependent inhibition of firing rate of the LC neurons. The effect was strongly antagonized by administration of the alpha 2-receptor antagonist yohimbine (1 mg/kg, i.v.) or by depletion of endogenous stores of NA by pretreatment with reserpine (10 mg/kg, i.p., 6 h), but unaffected by inhibition of tyrosine hydroxylase (alpha-met-hyl-p-tyrosine (alpha-MT), 250 mg/kg, i.p., 30 min). In contrast, the inhibitory effect of PEA on the LC neurons was strongly potentiated by pretreatment with the selective monoamine oxidase (MAO) - B inhibitor pargyline (2 mg/kg, i.p., 1 h), but, unexpectedly, also by pretreatment with the MAO-A selective inhibitors clorgyline (2 mg/kg, i.p., 1 h) or FLA 336 (2 mg/kg, i.p., 1 h). When microiontophoretically applied directly onto the LC neurons, PEA produced inhibition of a majority of the NA neurons. This action was prevented by intravenous injection of yohimbine (2.5 mg/kg). The results suggests that the action of PEA on NA neurons in the LC is an indirect effect, requiring availability of a reserpine-sensitive storage pool of NA, and mediated via activation of central alpha 2-receptors within the LC.